Urban morphology "implies 'form,' 'land use,' and 'density,' and has connotations with the shape, structure, pattern and organization of land use, and the system of relation between them" (Donnay, Barnsley, and Longley, 2001). It reflects the combination of complex special artificial areas such as buildings, roads, parks, gardens and even ecological systems of soil and water. To understand the dynamics and patterns of urban extend related with their interactions in heterogeneous landscapes, the spatial complexity needs to be quantified accurately, depending upon the morphological analysis and their relation with territory. Morphological analysis, which refers to the geometric characteristics of urban sites, illustrates its usefulness in determining the analogies between patterns of cities and their "physical" characters providing indicators of the aspect of settlement form and structure. Remote sensing might be helpful on the regional scale in evaluating the role that landscape play in connecting different settlements within urban regions and in separating the core city from the surrounding countryside. It used to map urban morphology of human settlements and monitoring urban growth (Batty and Longley, 1987) . The information produced by remote sensing is spatially referenced through an implicit geometric location of the pixels. Various urban forms are potentially discernible using such devices, including linear objects (Sohn and Bowman, 2001). The aim of this paper is to classify, evaluate and compare different urban forms related to street networks and land characters, also considering the morphological typologies of urban settlements by moving from the spatial scale of a municipality to a wider territorial. The intent is to discover secure principals to find the most likely urban models of cities, taking topographical parameters into account. This research carried out focusing upon the metropolitan region of Barcelona, with urban sites defined according to the contiguity of artificial and administrative boundaries. The TeleAtlas and land activity classification deriving from Spot Imagery form the basis of this study. We will focus on the development of a methodology to classify the geometric properties and intrinsic space of urban settlements based on their characteristics and fundamental forms.
INTRODUCTION
In the last years "urban scale" imagery has become widely available. Two of the biggest challenges in urban remote sensing are how to define the characteristics of urban morphology and assess the structure of urban models. Traditionally researchers interested in examining the internal behavior of multi-scale urban areas have in the first place needed to determine a methodology for delimiting and/or defining the spatial extent of such areas. Thus, a multi-scale analysis of the urban area by remote sensing provides up-to-date data of the urban morphology. Satellite images, with high (or very high) spatial resolution, appear like one of the most interesting data source (Puissant, 2000) . The urban morphology is usually associated with the idea of unsuitable development, cause it depends on numerous simultaneous processes which make it difficult to deal with. Its modeling appears then an interesting means to understand it and to run simulations, according to different scenarios of urban models, for making planning decisions. The interaction between morphology measures and grid integration reveals that the effect of morphologies on grid is strongest according to urban types, i.e. according to the principles that underlie the grid morphology. However today the increasing availability of satellite images is becoming instrumental in geographical applications and offering a reliable tool for decision making in territorial management. For example the SPOT 5 satellite offers the possibility of producing images of large scale territorial areas (60 km by 60 km) with a resolution from 2.5m to 10m.
Such resolutions allow interpretations at scales of 1:25,000 and 1:10,000 scales which permit the monitoring of the behavior of urban settlements. The methodological approach presented here combines three steps. Each one corresponds to a model: the first step deals with the quantification of characters (Pattern scale model), the second will identify the settlement forms with its location (Morphological model), and the third one will study the relation between models (Urban Model). These three steps are associated to GIS database. Their description will be brief and with a minimum of technical detail. But they emphasize different avenues taken to study urban patterns and link them with urban processes.
DATA AND STUDY AREA
The chosen area is Metropolitan Region of Barcelona (RMB), which is the regional capital of Catalonia, lying in the north-east of Spain (see Figure 1) . The Metropolitan Region of Barcelona consists of 164 municipalities and the physical limit of the region extends to almost 3,239 km2 and has a current population of some 4.7 million inhabitants (Campaign, 1991). Remote sensing data sets used for the study, a supervised classification for the urban agglomeration, drawing upon the four 2004 images in order to maximize the number of distinguishable land cover classes for the study area. This methodology employed maximum and minimum likelihood, binary encoding and parallel piped methods, prior to scattergram processes and the merging of all the data, drawing upon a subtraction process to arrive at the final classified image. This classification process led to the identification of some twenty (21) land cover categories for Barcelona, see Figure 2 . These land activity categories were then grouped together in one major group, to ascertain the 'artificial' activities, or activities representing some form of development, see Figure 3 . A basemap from TeleAtlas was used, acquired on 2000. In order to obtain the territory slop, it was necessary to use DEM (Digital Elevation Model), additionally land occupation map illustrate settlement unites also improved and included in this study as it shown in Figure 4 . 
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OBJECTIVES
New tools of analysis are needed to understand the behavior of the modern urban fabric and their processes of formation. The objective of this study is to present an approach to analyze urban morphology through understand the relation between urban settlement and grid with land topology. Efforts made in this study to fulfill the objective are concerned with the following two points: (1) better understanding on what is possible to observe using urban remote sensing and how such information can be integrated to improve our theoretical knowledge about urban areas and their dynamics; (2) assess and verify the measurement of metropolitan urban growth from a strictly morphological perspectiveand classifying typologies using the cluster analysis. 
METHODOLOGY
In specific terms the urban morphology includes all structural and "formal" patterns related with the functional characteristics of urban areas. In this research we are exploring the differences of the effective characteristics, depending on the scale, of urban land-use pattern analysis using spatial morphological indexes. The following diagram illustrates our methodology of work to obtain the urban morphologial models. 
Pattern scale analysis
Different processes shaping land-use patterns are observed at different scales. In land-use modeling, scale can influence the measurement and quantitative description of land-use patterns and can therefore significantly impact the behavior of model parameters that describe urban models and their indicators. Multi-scale analysis represents an increasingly important issue in the understanding of urban spatial patterns (Claire and Scott, 2005) . Actually, there is not a unique or optimal scale for analysis. Changing the scale changes the spatial patterns, which has implication for the understanding the complex urban system. Thus, urban analysis performed at a single scale is incomplete and insufficient for understanding spatial patterns (Barros Filho and Sobreira, 2007). Three scales are presented, one using the municipalities as units of analysis, the second will focus over the Protosistemas unit, finally local System unites will define the largest scale in our research, see Figure 5 .
The Protosistemas unit allows delimiting supra-municipal Areas, joining municipalities in greater unites, "drawing" a territorial level organization based on strong interactions between nearby towns; the grouping of municipalities is made according their highest value for interaction (V.I.) as it shown in equation 1 and F ij : number of workers living in the town "i" and who go to work to the municipality "j", if i = j than Fij=RWi (Resident Workings), Workers who live and work in the same town. POR i : resident working population of the municipality "i" LTL i : jobs located in the municipality "i"
Looking for larger scale level, Local Systems are defined and made by add more restrictions on the Protosistemas, such as contiguity or size, demographic issues and even the evaluating of resident workers. These parameters allow to "Consolidating" the Protosistemas limits to define this new scale level. Since the classification systems affect the result of urban land use pattern analysis, result also shows the effect of spatial scale on urban land use pattern analysis if different classification system takes different characteristics in certain range of scale. 
Morphological Model
This section is an introduction to the necessary theoretical work the authors are doing in constructing a conceptual framework of sufficient generality to apply to the kind of study we are undertaking. This draws on key concepts of urban form and structure of morphological theories. In fact, in order to begin to achieve this kind of understanding, we are drawing on three levels of conceptualization, these levels will help to obtain the morphological model which presents a relation between two pure morphology settlement calculations, made on urban area patches, and the morphology of street networks model, presenting them by three axis (X,Y,Z). The first is the physical record or representation of settlement urban form itself by studying the following parameters: shape and fractal dymension indexes. The second is the settlement structure by observing the settlements behavior through fragmentation and dispersion indexes and the third is to analysis Street network form which can be achieved with the data available by analyzing streets Complexity. Finally the Digital Elevation Models framing of data on urban areas and the amount of land ocupation to see the way in which it can be cross-referred to the data on urban model.
Morphology of Settlement Form and Structure
In particular, researchers have recently been developing computer-based methods for analyzing urban form using remotely sensed images from a range of satellite-base sources offering different levels of resolution (Kivell, Parsons, and Dawson, 2006) . One of the main areas of interest is in developing techniques of image analysis that are automatic, that is applied in a supervised manner, limiting the expert input to the design and initial calibration of the application. To understand settlement form and structure a process was realized in four phases. In the first phase, will be related to settlement form morphology which look to calculate the shape index and fractal dimension refer to specific calculations. In the second phase will focus on settlement structure morphology which takes place to understand urban settlements from fragmentation, all calculation results applied will applied over settlement dataset in municipal level and repeated over Protosistemas and Local Systems.
Shape Index
Many urban researchers used shape either in description or in analysis. Most of the urban analysis considered shape as most descriptive device. It was found that shape was most often used with reference to four aspects of morphological studies (Boyce and Clark, 1964 
Where: 
Fragmentation
The fragmentation of the modem city, its functions and its spaces is partly the result of "natural", or rather, physiological causes related to the needs and conditions of growth, and partly that of a self-styled all-in concept, interpretation and proposal of a comprehensive urban model (Piroddi and Colarossi, 1991) . Generally, it is observed that main aspects of fragmentation are emphasized in literature. Primarily issue is the spatial aspects of fragmentation. In this scope, discordance of urban land use and physical properties of the space, spatial atomization and general lack of integration of the city are the main areas of debate. The secondarily issue is the "fragmentation tendency". This phenomenon is linked to territorial sprawl sensibility and determined by different land and urban characteristics. However, Fragmentation index calculated by using equation 4 and the result it shown in figure 7 Fragmentation Index (Shannon Evenness), where:
Grid Form Morphology
If we were able to analyze the existing GIS representations of street networks, a comparative study in the structure of connectivity of cities could be accelerated. The recent availability of massive data sets has opened the possibility for quantitative analysis and modeling of these patterns, and we focus here on the street networks (Peponis and Zhang, 2007) . The simplest description of the street network consists of a graph whose links represent roads and whose vertices represent road intersections and end points. Although the importance of networks in geography and urban modeling has been recognized for a long time, comparably less attention has been devoted to generative models for planar graphs in the recent literature on complex networks (Barthelemy and Flammini, 2008). Easley to recognize the different between street networks in massive cities and small villages. The main object to study the complexity of street networks is to identify their shape effectiveness in urban characteristic; for example, dens cities contains narrow and almost strait shape lines which gave high in complexity for less curves existed and in the otherwise curvy streets which could find outside dens cities show less in density and form its mean less in complexity. We worked under ArcGIS applications using TeleAtlas data sources. Street segmentation, length and start end point determination already done for each street line, by calculating a virtual line between start end points and compare the virtual distance with a real one the complexity must gave on a range between 0 to 1. Our proposed a simple study, based on plausible physical assumptions, which reproduces especial findings. Equations 6 related to Figure 8 (1)
(2) (1)
DESCRIBE CLUSTER ANALYSIS BY INERTACTION OF SATTELMENT FORM AND STRUCTURE WITH URBAN GRIDS
From a methodological point of view, form and structure study reach captures significant properties of the urban settlements and discriminates the relation between both and street networks. However, with the two exceptions, measures of form and structure morphologies, which are based on geometrical and characteristics, show correlation with measures of street networks. This reinforces the earlier conclusion drawn for the entire results that urban form do not affect and do not constrain urban structure but both have relative relation with street complexity (Shpuza, 2007) . When urban areas go in form direction (ex. strong conjunction between settlements which could arrive to merge level and have a unique area) street networks complexity is inclined to zero in the same time discontinue urban areas which reflect in structure characteristic it shown street complexity close to 1 value. So, strong and significant correlations between the two measures indicate that the effect of settlement shape on street network is exerted according to the shape fragmentation, where more convex and less fragmented urban shapes coincide with more integrated networks. The concept of our model is to present above relation in a unique model able to show previous morphological parameters and illustrated in three dimensional axes to indicate urban behaviour. Refer to above methodology X axis illustrates joined relation between shape index and fractal dimension as away to understand the settlements form morphology, in the otherwise Y axis try to fin a relative relation between fragmentation and dispersion to describe settlements structure morphology and Z axis presents the grid complexity. Figure 9 illustrates clearly the relation between three axes as a morphological model.
Cluster analysis is a family of methods that seeks to explore the structure of a data set by defining the relationships between individual observations in the set and group each neighborhood with other neighborhoods that are most similar to it. Cluster analysis consist the assessment of the neighborhoods in the data sources as named clusters and also transferring data onto maps according to the main indicators (Smith, 2000) . The objective of the cluster analysis was to explore the relation between our three axes in different data source levels. The analyst would then look at the various cluster groupings at different steps in the process to decide when the observations are most appropriately categorized. Nonetheless, we feel that the cluster analysis is a useful exploration tool for variable indexes data. Fig. 9 . Cluster diagram faces and 3D illustrates the relation between morphological form, structure and Grid Complexity. This relation tested in municipal scale and it shown on above thematic map with 5 clusters categories. Fig. 10 . Random examples illustrate cluster result taken from the metropolitan region of Barcelona (see thematic map above). These areas define clearly the topological behaviour of each cluster unit: (Barcelona city, N°1) high compactness and complexity forms with low dispersion of varied street network types. (N°2) high compactness and low complexity forms with zero fragmentation, road network structure contains two types: Orthogonal and Seprentine. (N°3) high fragmentation without dispersion, street structure shows a predominantly serpentine type with high density. (N°4) middle compactness mixed with dispersion including high complexity shape, street structure shows a predominantly orthogonal merged with few seprentine types in the peripheral city part. (N°5) low compactness and complexity shape, high fragmentation and dispersion with serpentine street network structure but with low density. Figure 10 shows the district map coded for the results of the final cluster analysis with 5 scenarios, this figure shows which municipalities have similar morphological characters. Cluster analysis already applied over Protosistemas and Local Systems levels and it shown in figure 11 . This finding is potentially significant to cluster behaviour in changing scale level and. Cluster results here let's say had the ability to explore the settlement behaviours but from pure morphological said. Observe last cluster results with reality such as land occupation and land slop gave by DEM we found it important to understand deeply our urban model behaviour relating to the territory. Income section will concentrate to describe this relation with clear results. (1)
CORRELATION BETWEEN CLUSTER ANALYSIS, SLOPE AND LAND OCCUPTION IN DESCRIBE URBAN MODEL
Clear correlation between terrain slope and land occupation parameters suggests other point of interest to understand their effectiveness on cluster analysis behaviour. Slope analysis is an important component of site selection analysis and allows an in-deep and more direct morphological analysis. However, the thematic slope layer needed for this analysis can be easily created using a series of processes and produce from a Digital Elevation Model (DEM) associate to the altimetry, elaborated in ArcGIS. Land occupation is a fundamental factor to define settlement units. The analysis shows that the majority of the land occupations occur in the lower slope levels and it's almost concentrate in the costal zones and in the northern west of Barcelona city. The following parameters Slope and land occupation were analysed. Figure  12 illustrate municipal thematic maps. The maps represent the slope values (% of slope) and land occupation values (% of urbanized area on municipal area). Various parameters could add to the final description of urban model behaviour to be part of them in order to improve the capability to adopt different scales, occupation and territories. However, urban growth has quite good relation with above parameters as we know the continuity in land occupation produce high possibility of urban extend and the same for slop analysis which show like urban behaviour go for less extend in high slop areas and almost full occupation in the flat one. This behaviour of previous indicators forces us to explore the relation with cluster analysis results, that is the morphological characters. Table 1 and 2 present that relation in municipal scale looking to repeat similar process over Protosistemas and Local Systems scales. 
CONCLUSIONS
Remotely sensed data products have got unique advantage over conventional data gathering techniques in the study of urban morphology. The physical parameters like urban form, street pattern and urban structure as well as functional
characteristic which can be derived from land use classification, area clearly visible on satellite data products. Remote sensing data is capable of detecting and measuring a variety of elements relating to the morphology of cities, such as the amount, shape, density, textural form and spread of urban areas. The present study has demonstrated a new method for Urban Model to identify measure and monitor various patterns of urban behavior in different scale levels in the metropolitan region and its environs, by integrating with remote sensing and GIS techniques. The current method can be easily implemented within GIS to facilitate the measurement of urban growth. When thinking about Urban Morphology it is important to remind that we use urban models to identify and compare patterns of settlements and to understand the relation between form and structure in them, and between morphology and topology. The model already tested over the metropolitan region of Barcelona will be improved in its part concerning the scale analysis and tested over others geographical areas in Spain.
